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DETAILED ACTION 



Claim Objections - 37 CFR 1.75(a) 

1 . The following is a quotation of 37 CFR 1 .75(a): 

The specification must conclude witti a claim particularly pointing out and distinctly claiming the subject 
matter which the applicant regards as his invention or discovery. 

2. Claims 7 and 15 are objected to under 37 CFR 1 .75(a), as falling to particularly 
point out and distinctly claim the subject matter which application regards as his 
invention or discovery. Claims 7 and 15 recite "processing speed substantially equal to 
an image capturing speed". The underlined term "substantially" is ambiguous and does 
not define exactly what range is being claimed. Correction is required. 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 . Claims 1, 7, 9 and 15 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Koshishiba et al. (US 5,051 ,585). 

Regarding claim 1, Koshishiba teaches a method of inspecting a pattern 
("method of pattern detection". Column 2 Line 6), comprising the steps of: 
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sensing images of corresponding areas of two patterns, wliicli are originally 
formed so as to have an identical shape on a substrate, to obtain a reference image and 
an inspection image ("reference image" and "detected image", Column 14 Lines 20-26); 

with respect to the reference image and the inspection image obtained by 
sensing images of the corresponding areas, performing correction of a difference in 
brightness for effecting correspondence between each of first unit areas and a 
difference in brightness for each of second unit areas which are larger than the first unit 
areas ("FIG. 15 shows the brightness correcting mechanism". Column 1 1 Line 60); and 

detecting a defect using the reference image and the inspection image for which 
the correction of brightness for each first unit area and the correction of brightness for 
each second unit area have been perfomried ("The defect judgment circuit 19 
discriminates as defects, only inconsistent portions which are above an allowable 
level.". Column 9 Line 6). 

Regarding claim 7, Koshishiba teaches a method of inspecting a pattem, 
comprising the steps of: 

sequentially sensing images of corresponding areas of two patterns, which are 
originally fomned so as to have an identical shape on a substrate, using an image 
sensor to sequentially capture images of the corresponding areas ("reference image" 
and "detected image", Column 14 Lines 20-26, are both acquired via a single image 
sensor ("a scanning transmission electron microscope". Column 2 Line 31), 
necessitating both images to be sensed sequentially); and 
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performing correction of positional deviation ("The reference image and STEM 
image are subjected to position matching", Column 9 Line 3), correction of brightness 
("FIG. 15 shows the brightness correcting mechanism", Column 11 Line 60), and 
detection of a defect ("The defect judgment circuit 1 9 discriminates as defects, only 
inconsistent portions which are above an allowable level.", Column 9 Line 6) by parallel 
processing with respect to images subsequently captured by sensing images of the 
areas with the image sensor (the position matching and defect discrimination are 
performed "In parallel to the detecting operation". Column 8 Line 65), 

wherein the images are processed at a processing speed substantially equal to 
an image capturing speed of the image sensor ("the real time process is possible", 
Koshishiba Column 6 Line 38). 

Regarding claims 9 and 15, Koshishiba also teaches an apparatus ("apparatus 
and method of pattern detection", Column 2 Line 5). 

Claim Rejections - 35 USC § 103 
2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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3. Claims 2 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Koshlshiba et al. (US 5,051 ,585) In view of Tanaka et al. (US 2002/0022185 A1) 
and Maeda (US 6,169,282 B1). 

Regarding claims 2 and 10, Koshlshiba teaches claims 1 and 9, respectively. 

Koshlshiba does not teach correction of belt shaped patterns. 

Tanaka teaches a method and apparatus wherein a difference of brightness 
which occurs in a belt shape ("belt-like shade patterns", Tanaka Paragraph 182) in the 
reference image and the inspection image according to the correction of brightness for 
each first unit area Is corrected ("If a defect Is detected, defect correction Is performed", 
Tanaka Paragraph 188) 

It would have been obvious at the time of invention to one of ordinary skill in the 
art to search the images in Koshlshiba for belt shaped brightness differences as taught 
by Tanaka because "the periphery of the integrated circuit pattern region is surrounded 
by a belt-like shade pattern" (Tanaka Paragraph 182), and Koshishlba's invention 
Inspects and correct defects on "circuit patterns" (Koshlshiba Column 1 Line 10). 

Koshlshiba and Tanaka do not teach correction of random brightness patterns. 

Maeda teaches correction a difference of brightness that occurs at random in the 
reference image and the inspection image according to the correction of brightness for 
each second unit area is corrected ("noise removal process", Maeda Column 13 Line 
27). 

It would have been obvious at the time of invention to one of ordinary skill in the 
art to search the Images in Koshlshiba and Tanaka for random brightness differences 
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as taught by Maeda because noise is an undesirable defect resultant of most image 
capture methods. 

Claims 3, 6, 11, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Koshishiba et al. (US 5,051 ,585) in combination with Sakai et al. (US 
2003/0021462 Al). 

Regarding claim 3, Koshishiba teaches a method of inspecting a pattern, 
comprising the steps of: 

sensing images of corresponding areas of two patterns, which are formed so as 
to originally have an identical shape on a substrate, to obtain a reference image and an 
Inspection Image ("reference image" and "detected image", Koshishiba Column 14 Lines 
20-26); 

correcting a difference of brightness between the reference image and the 
inspection Image obtained by sensing images of the areas in multiple stages by different 
area units ("FIG. 15 shows the brightness correcting mechanism", Koshishiba Column 
1 1 Line 60); 

Koshishiba does not teach correcting brightness in multiple stages or producing a 
difference Image. 

Sakai teaches comparing the images for which brightness is corrected in multiple 
stages to obtain a difference Image between both images ("a difference image as 
shown In FIG. 2 is produced after the alignment of the image to be inspected 1 1 with the 
reference Image 12", Sakai Paragraph 5); and 
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comparing the difference image with a threshold value corresponding to the 
areas of the images to detect a defect ("If a part, a difference value of which is larger 
than or equal to a specific threshold value TH, is regarded as a defect", Sakai 
Paragraph 6). 

It would have been obvious at the time of invention to one of ordinary skill in the 
art to add the difference image and threshold comparison of Sakai to the pattern 
inspection method of Koshlshiba to detect differences in patterns between the reference 
image and the acquired image. 

Regarding claim 11, Koshlshiba also teaches an apparatus ("apparatus and 
method of pattern detection", Koshishiba Column 2 Line 5). 

Regarding claims 6 and 14, Koshishiba and Sakai teach a method of inspecting 
a pattern according to claim 3, wherein the threshold value according to the areas of the 
images is a threshold value corresponding to a difference of partial brightness of the 
images ("If a part, a difference value of which is larger than or equal to a specific 
threshold value TH, is regarded as a defect", wherein a difference between the 
brightness of two images is partial in every case except the case when one image has 
full brightness and the other has no brightness; Sakai Paragraph 6). 
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Claims 4, 5, 12, and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Koshishlba et al. (US 5,051 ,585) in combination with Sakai et al. (US 
2003/0021462 Al) in furtlier view of Kondo et al. (US 2003/01 18217 Al). 

Regarding claims 4 and 12, Koshishiba and Sakai teach claims 3 and 1 1 , 
respectively. 

Koshishiba and Sakai do not teach brightness correction by changing the area of 
operation on the target image. 

Kondo teaches correction of brightness in multiple stages is performed by 
changing the size of a unit area for which brightness correction is performed on the 
images ("calculation of the brightness gradient in the brightness correction step is 
performed using a filter having a predetermined size and changing the size of the face 
image to correspond to the filter size", Kondo Paragraph 14). 

It would have been obvious at the time of invention to one of ordinary skill In the 
art to use the method of brightness correction of Kondo in the pattern inspection method 
of Koshishiba and Sakai because both Inventions generally relate to image 
enhancement, and Kendo's method accommodates the situation wherein the brightness 
correction filter is of fixed size. 

Regarding claims 5 and 13, Koshishiba and Sakai teach claims 3 and 11. 
Koshishiba and Sakai also teach correction of a positional deviation between the 
reference image and the inspection image obtained by sensing images of the areas 
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("The reference image and STEM image are subjected to position matching", Column 9 
Line 3). 

Koshishiba and Sal^ai do not teach brightness correction by changing the area of 
operation on the target image. 

Kondo teaches a difference of brightness between corresponding parts of the 
reference image and the inspection image, for which positional deviation is corrected, is 
corrected in multiple stages by different area units ("calculation of the brightness 
gradient in the brightness correction step is performed using a filter having a 
predetemiined size and changing the size of the face image to correspond to the fitter 
size", Kondo Paragraph 14). 

Claims 8 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Koshishiba et al. (US 5,051.585) in combination with Shibata et al. (US 
2003/0081201 A1). 

Regarding claims 8 and 16, Koshishiba teaches claims 7 and 15, respectively. 

Koshishiba does not teach the speed for processing the images is in the range of 
1.6 Gppsto6.4 Gpps. 

Shibata teaches a TDI imaging sensor with a processing speed sufficient to 
cover the specified range ("detecting speed of 50 Gpps", Shibata Paragraph 88). 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Koshishiba et al. (US 5,051,585) in combination with Maeda et al. (US 5,649,022). 
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Regarding claim 17, Koshisliiba teaches claim 15. 
Koshishiba does not teach a TDI Image sensor. 

Maeda teaches the apparatus according to claim 15, wherein the image sensor 
of the image sensing means is a TDI image sensor of a parallel output type ("In FIG. 8, 
the above-described TDI image sensor 50 outputs a plurality of image signals 51-1 to 
51 -n for, e.g., 8 channels in a parallel form", Maeda Column 17 Line 41). 

It would have been obvious at the time of invention to one of ordinary skill in the 
art to use the parallel TDI image sensor of Maeda in the apparatus of Koshishiba as 
part of a "pattern checking apparatus capable of eliminating the conventional drawbacks 
of the conventional techniques" (Maeda Column 2 Line 35). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jared W. Radkiewicz whose telephone number is (571) 
270-1577. The examiner can normally be reached on 8:00 - 5:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian P. Werner can be reached on (571) 272-7401. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomiation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JWR 

/ Brian P. Werner/ 

Supervisory Patent Examiner (SPE), Art Unit 2624 



